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MARS : RELATION BETWEEN IMPACT SEISMICITY AND RUNOFF FORMATION BY 
FLUIDIZATION OF PERMAFROST. 
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The survey o f  44 networks o f  channels pointed out 3 main 
charac te r i s t i cs  which d is t ingu ish  mart ian channels from t e r r e s t r i a l  f l u v i a l  
features (Cabrol, 1990). Their physiographic parameters show (a) a drainage 
capacity unconsistant w i t h  a meteorological feeding o r i g i n  (Fig. 1 d isplays 
the d i f ference between mart ian and t e r r e s t r i a l  drainage capacity f o r  basins 
o f  same area. Over 3.104Km2, mart ian basins are twice less drained). 

This charac te r i s t i c  i s  correlated w i t h  the spa t i a l  d ispersion over the 
martian surface which does not show a c l ima t i c  organization; (b) an 
amphi theater-1 i ke d i s t r i b u t i o n  o f  headwaters centered on the second order 
junct ion po in t .  The branch convergence angles are 40' i n  average; (c) 
Martian networks d isp lay  a lso a h igh compacity value va r i a t i on  (Gravel l ius 
coe f f i c i en t )  from 1.5 t o  4 (Earth 1.3). 

Experimental models (Kochel, 1982) pointed out  surface channel pat terns 
s im i l a r  t o  ground water processes of f l u id i zed  permafrost o r  underground 
water reservoirs. The process o f  extrusion o f  permafrost by f l u i d i z a t i o n  
(Nummendal, 1983) t o  a degree up t o  f low could be supported by our fo l l ow ing  
hypothesis. Vibrat ions generated by impact se ismic i ty  could destructured the 
permafrost mass. Fig. 2 d isplays a good cor re la t ion  between impact f l u x  on 
Mars and channel apparit ions, w i t h  a same va r i a t i on  i n  time, from high 
density dur ing the ea r l y  Noachian, t o  a near ly complete disappearing dur ing 
the Amazonian per iod (Carr, 1986; Cabrol, 1990). 

During the impact, the c i n e t i c  energy i s  converted i n t o  thermal energy (5 t o  
20%, Melosch, 1985) and mechanical energy. The thermal energy v o l a t i l i z e s  
the excavated volume o f  the t ransc ient  c ra te r  as wel l  as the meteori te 
(O'Keefe, 1985). The mechanical energy i s  t ransfer red i n  the megaregolith by 
two waves : rad ia l  and spherical waves. The spherical waves are transferred 
w i th  a ve loc i t y  o f  4 t o  10 Km/sec. according the depth. These waves set  i n  a 
catastrophic v i b ra t i on  the i c e  coated pa r t i c l es  o f  the permafrost. The 
rupture o f  the in te rna l  cohesion t r i gge rs  the l i que fac t ion  w i t h  consequent 
col lapse and f l u i d  release. The aqui fere re tent ion layers are destab i l ized 
when the i n t e r s t i t i a l  pressure i s  equal t o  the geostat ic  pressure o f  the 
sublayers. This process i s  rea l ized i f  l i q u i d  water pockets are maintained 
ins ide the co ld  impermeable layer. 

Large-scale out f lows as wel l  as small channel networks could der ive from the 
same process - a t  d i f f e r e n t  scale - o f  f l u i d i z e d  permafrost f a i l u re .  As the 
damping distance o f  the spheric waves i s  l im i t ed  by the degree o f  impact 
energy, l i q u i d  water pockets may s t i l l  be present under mart ian surface. 
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